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A dye compound having the formula l:wherein,n is 0, 1, 2, or 
3; R1 is H, alkyl, or an alkoxy group; R2 is CH2(CH2)mOH, 
wherein m is 0, 1 . 2, 'or 3; X is O, S, or C(CH3)2; R is CH3, 
CH(CH3)2, CH2CH20H, alkyl, alkylsulfonate, or hydroxyalkyl 
and B- is a counteranion.Red- and blue-excitable dyes based 
on the above chemical structure are described, and reagents 
containing them are described for use in staining nucleic acid, 
more particularly for staining reticulocytes. Also described are 
methods for detecting reticulocytes using such compositions. 
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H, R2 = R = CH 2 CH 2 0Ac> X=S, RVB~ liB r" £#1" 

[ 0 0 2 4] 

Mb i 8 ] 



(24) 0 0 3-5 32790 




(1C) 4>TS fcfcjj***,*. ±|B g I I I OHja no^T, ±I£fe^-3{i 
n=l, XttST**), R1=H> R2 = CH 2 CH 2 OH, R3=R4 = OC 
H 3 > R5=R6 = H, RCTB" ttB r _ T***, ^^1"^o 
[ 0 0 2 5] 

[ftl9] 




±15 ^1 I I QHja KQ^T^ ±tafe*-4{in= 1 ; X = 
S;R1=H;R2=CH 2 CH 2 OH; R3 = R5=R6=H ; R4=C0C 
H 3 ; RVB- l±B r" ZG-f&o 
[ 0 0 2 6] 

HI 2 0 ] 



(25) 



^200 3-5 32790 




Ztrtz. fe*- 5 if tf*u>fe3* *<, fe*- 5 f±*ife0!l (ic) +-c 
3 ±ga a*i i io-tt^ eo^T, ±.m&m- 5 « n = i ; x = 

S;R1=H;R2=CH 2 CH 2 OH;R3=R4=R5=R6=H; RVB 
[ft 2 l ] 




fe*- 6 (i^iSfll (1C) frTg M^Sfrt&o ±IS gy I io-^ co^ 
T\ ±IEfe^-6J±n= i ;x = s;ri=h;R2 = ch ! ch 2 oh; R3 
= R4 = R5 = H;R6=B (OH) , ; S^B" f± I " T**, ^-fi> 0 
[0 0 2 7] 



C6) ^2 00 3-5 32790 

[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

A. fe%«Uft» 

fl<Otfe(^) fz VXD #S&93 K. # 4 frfL&sH *f 0 ffl 1" * fc * , ±l5fe^ 

off * Lv>IMJMi, s j*m,7>fr-7***/ k (DM SO) x x*/ 
-/K ac-f-ofi^^JnS, *ua6^<Xttfi«14w«t#*5Wffl"J-4o 

t L^PMK&^Xtt, ±m&m<7)SrMm : m*mZ>tzSbK, ±|2fe3iJi0. 5 m 
M~ 1 OmM, -eLTfc&aj t L < (i 1 ~~ 5 mMOUffliOfeilfCDM S 0 4» 

[ 0 0 3 0] 

ttttttli, 'J>WBMtfttok (PBS) X»4*»ttWc**tr^ 



(27) #312 00 3-5 327 9 0 

mo. 5-25//M, ^LT«fctj£?4L<{i2~l 0 // M<7)ISHt*l-T?& & c 
[ 0 0 3 1 ] 

[0 0 3 2] 

»»«MEiiU J: «9-fe$?&«*!jl fl-Mart'Cl)»itt*Jll3**ife'fe-J-4J: $ 

Ji&0f3>~&2 0 3 *„ 
[0 0 3 3] 

[ 0 0 3 4] 

^TfffiJtlHo &4L<li, ±SEfe*ttHOpHtt*lJ6~#fj9 0ttffll*HC«t 
&3*l&o J:»9 04L<(i, #)7~ift7. 5 OtEHc75p H^ s #^tL^, 0 ±SEtt« 



(28) ^2 0 0 3-5 32 790 

4 ftlBM»«35*fea»**l*i fcrt'Ti, 'J y»ttW&*. (PBS) X 

tit I SOT ON (Mm) I 1**1*, #B#tt#3. 9 6 2, 1 2 5f, [Be 
ckman Coulter, Inc., Miami, Florida] 

^T^/'J y- 3 R^-^ffl'- 4 — f VfT'/'J > - 3 -*>tf>fcSI 

1**1$ * [±IB«##rtt» fll;Ltf, P r o C 1 in 3 0 0XliProCl in 
1 5 0 fc LTjg^WK»AStl?&] o 
[0 0 3 5] 

BSfstfew **t*5W a. v^tfe-fbjw o w * t Lxmttks. ? kkw-s *• $ <&>k 

«©«*W4aiaHc*v»-Cli, ±f£#TOtt#Jti:> #-©#MSJ«Ii:? 
[0 0 3 6] 

) FC-143(3M Company, Minneapolis, Mi 
n n e s o t a) t LTfgSSWfcA^TO] , n 
-h^-b'J^A [Pat ionic (M) 138C (R. I. T. A. C 
orp, Woodstock, Illinois) t LXM&ftiK \¥~%tfe 
] ^e>Xtt*>f *>ttffiBffitta!l Kf-^-^-D-vjl/hi/ b\ N, N-lf* 
[3 >-75 F7d^] 3-;v75 b% >lfJt + >'/nt'v>'- 

-f'Jt^v'xf l/>yn7 ^*Jr-£#^ N-r- b 7 7*->;i/-/?-D--7;i/ b -> K 
, ^3^-N-^;i/-wn', n - Y p li?; ~> 

b\ n -7*->)t/- /? tf 7; 5/ b\ ^fT'J^SO^'Jxf 



(29) ^2 00 3-5 327 9 0 

=?- )Vx.7,7-)V, xh^v/Mk3 3ty^iJ4:'J K, * ? f- y j *->#<j (x 

* f - ju b <; * * t > * x ? a ^ *> x \±wm^ * > w-wmm&M 77^75 k 

7*u eji^^-f > N N-r h 7fVJl/-N, N-->*^f-;w- 3 -T>*x^- 1 
-7'da'>^JI/7^-F, N- K-f^^-N, N- y^tf ;v- 3 -T>*x* 
- l -T'n/^;*.;!/:? * K 7375 KT'oifMNV, 
7 * ^ ? > > N- Kfv'Jl'-N, N--y> f->U- 3 -T**—*- l -T'nA* 
>*;b7**-K N-f f5fy^-N, N-y^f 1 

[0 0 3 7] 

OOmOSm, f LTjtfi L<lift2 5 0 mOs m~#J3 5 OmO s m?)$SBl*] 
C7)m0 s m-C, MiiUi L < 3 M g/m 1 5 0 /u g/m 1 T^S 0 L#> 

[ 0 0 3 8] 

i<*>SS;»fci5v>T«\ t5fe*I»i*lliBlc|S*fe*jfij«*+lc#4*t4 0 

itmo. ooi%~i^o. 5%<omm^m^ti, % tT<t $ l^wmk& 



(30) #^2 00 3-5 3279 0 

v>T(±> #J 0. 0 0 5 96- 0. 1 %<7)i£Hl*]-C&&o 1 <D^m<7)!ffi Lv^^ijfi 
^■^^7xy^y*-'J (xf x^y-jv [Igepal (igfil) 
CA-630 (Sigma N- 6 5 0 7) XliNon i det P-40 (S 
i gma) tLXmmt6KX^m tiS, fl60jgFa*tt*|0«ttxf'**5' 
MU^f;P7xy-;i/ [Triton X-100 (Sigma T9284 
) t LXffim&}KX^~BSf&] > ja'|®7)V3-*7^n^-/l/- h [P 1 u r 
a f a c (Mm) A-38 (BASF Corp) XliPluraf ac (I 
m) A-39 (BASF Corp) t LTitKltAf RTl] tttto *S 

[ 0 0 3 9] 

^x&mz^&z femmt Lx\±tzh%. ^ lt^o. o 1^250^ 

M, «fc V)1ft t L < 0 . 0 1 ~&J5 0 ^M^iSB^J^-CffifflSitL&o 

o l <DWMitp - h )vx.yx)^y* ym*mf8-f2>o *fS<olli?)llt:fe^T 

{±, p - v )\>z-y *)\s7 * ymi&itp - h )is^>x^7 * ymKW&zn 1 ) & 0 

±f2i£?>fl!)Jip - h )\sx.>X)U7 * ym.i- hVv&, * 'j ^A, $&> Mf&> 

A 'J ^Am^-g-tfo ±iataov^<o^O^Jfi, #flx_tf, Sigma-Aldri 

[ 0 0 4 0 ] 

Beckman Coulter, Inc. (Fullerton, Cal 



(31) ^2 00 3-5 32 790 

i f o r n i a) <Dii ?n/»It c Itfegfitlfi&m*^ * 
%W K. m Z femS * O tz tb <D 3 S ^ * « H *«* £ o 
[ 0 0 4 1 ] 

s y/x fti&ntft k nrffi-c* tru*?) $ *> c 

Stf*i*o #!)x-f^ Beckman Coulter, Inc. (Fulle 
rton, California) ^XtiM olecular Pr 

obes (Eugene, Oregon) <DJj 9 v V%Bm<VZ b 0 Sff }: 

<ib & o 

[ 0 0 4 2] 

I I . *%WKft&fe%frfflV>fc%ttjfefe8; 

ie^ffit±^K$r-^tf^>y;u*^ *t>2 -m 1 0 //MO^-fej&feqrfg&R e t i c 

Re d l&^Rv^m&nmffimz'&tr, *9kmKK&e,xm&*kmz*i 
i — i o fiM<7>m&.wo&«rm%&%- 1, fen-2, fe*-3x«t 



(32) ^2 00 3-53279 0 

[ 0 0 4 3] 

*!5W^«*fe*3BBfc«J, ft*L<imi IXOWI I If±> DNA*-&tr*T 
[ 0 0 4 4 ] 

^tsmtiLmtmrnziin s 0 *s^ti> i&±<&£*i ±ie 

J!ftfr*±ffi^>7*;Mcfi««;(jni-*£fcfc* ik HI* Kt"J Ztiv S„ ± 

a >B$MI4 l ^MJ^±lciiiD?ito S 0 3r^oJ: 0 fc, i^jtF-f 
>f4&2 0*C~4 cc^ss-etf^^o So L^Lfc* 1 ^ #H 
WoffS L^S8*llfci$^TWU 2 2 13- 2 8 tWlEHOSJK^OfflSitd *o 
[0 0 4 5] 

W (5) , H (7) £0*0 (8) ttCttC&ttfli (7) > 0 (10 A) - (2B) 
, (11A)~(11C)> (12A) ~ (120 



(33) ^2 00 3-5327 9 0 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

* * h # i*i -cmn&m z ir* * k as * as-fen <d& m z%m-r * » 

^Mfl&ftJgifliJ5t2? [Beckman Coulter Inc., M 
iami, Florida] * %^tzMftifcMwtfiliiRmtm*&tro 

RVmtiimmk (RF) fcHttefc^tN ffilMfflfl&3te9^£&fcJ:* 

h*«*Jlll*«:*«i-4at«>C«ffl* 
*l, *LT£#y- h^OOJft*S*JBl^€)«|«8S«jlji**«g|* L, LT± 
IE<Ht^jliU**tHI|-r*ot«!ffl3it4 0 *|&Wofl6©18flH-*^Tli, W*ffl 

it, *LT»*r- h^<^*»*jl«^?,«itt^jfli«*iR5IS U LT± 
[0 0 4 8] 

*m%<nft$ L^mm<Dm<D$i3Kn-r 2>m&\t±tmf&mK Re t i c r 

edl, Ret i c R e d 3, 1, fe*- 2 Xfi-fe^- 3 o£n§ > 

fc«*#fe-toteWa'fe*«r*trfc*, <£*UiCP0, AO [S e l i gma 
n . Am. J. Hematology , 1 4 15791983)], T 
0 [ L e e e t . a 1 . , Cytometry, 7:508 (1986 



(34) #^2 00 3-532790 

) ] > A u r a m i n e-OS^'P y r o n i n - Y <DtQ £ j&<7)%l&\^ oTiE& 

o #K> #fe/>f*-Kl/-f-, tt*ft*^-f*-K (LED) XliaH&^V 
[ 0 0 4 9] 

[ 0 0 5 0] 

M4Sbfe«SJ±S»#^ J: & 0 MH£ffl|*i<7) 

j?S4BjfejSigO«l»i 600nm~725nm> -£ LTffi L<ii 6 3 0 nra~ 
6 7 0 nm<7)t£Bl*]<r)*><7>£^fro ffi^#S4&jgii;& tragi*, #3&Wfc«S 

ti^^^CM^o &o Ret icRedl, Ret i c R e d 2, Re 
t i cRed3> Re t i cRed4, Re t i cRed5, ReticRed 

ttiiAlPyr o n i n-Y [±fBK5li?tiS, Tanke et al 
. ] jte6#JK&a r iHJ&-ll£l2&£J: L4</>^ ltefe*itJft-*-*rt:*fc±|Blllifc 



(35) 



^2 00 3-5 32 79 0 



t^ftvW >*^s<-i/a >MtnCP0 (r e t i c ONE (M) ) 
Xl±*TV-**ls>& (Ret ic-Count ) OjingKiSjH4fe 

[ 0 0 5 1 ] 

III. 



[ 0 0 5 2] 

jlsttfl (ia) -jj i <r>it&to<n&i&m#ftRV l i3& 



[it 2 2] 



(36) 



^2 00 3-5 32 790 



A. V)U-zT I KNTft-ftftftM 





Br- 



^R-CHjCI^OH 



3 a, R, - H 

3b, R, - 

3c, R, - OCf% 




4a, Rj = H 
4b,R,«a$ 
4c, R, = 0CI% 



5a,R,=*H 

5b,R)=CI% 

5c,R,=0CF% 




6, R^CtiCHjOH.Rj-H 

7, R«CHjCH 2 OH,R, = CI% 



[ 0 0 5 3] 

^bl- xfjVxey'x<)A^ig 0 Utfy> (11. 5 

g) StF/D^x^ (l o 0 g) U -£LT 1 1 0 t^OM 

8B»H«fcLfco ±IBKJSa-fr»Sr*a4-C**PU, li**?-* (10 0m 
1) **&flnU f LT SfrMiS^LT, <£*L£ll]fcU ftlxf^ 

(2 X2 Om 1 ) TlftitU -eLTS£»$*feo ±fE@#*<£0?&y * y - * ( 
8 0ml) 4>Kv£fl?U * Ltftfxfji/ ( 6 0 0ml) titfUco ±IBH# 
£^£4hLT[II]|2U SKxf;i/ (2 x 1 0 0m 1 ) Ti5t^L, ^LTi^v^ 
5ITT5 0 VV>*-7>\H-?-W&%i2it, 11. 47g (5 3 %I&30 ?>£jj£ 



(37) ^2 00 3-532790 

m (2 C) **£fco 
[0 0 5 4] 

Jtffc3- xf»- 2 - p< f- > V 'J frA (4 a) 

gWB» 2 - ^fJM>yf7'/-Jl^ (5. 8 7 g) a^"2 -^Dtx?y 

(4 9. 2 g) U f Ul 1 OtXOij&^-ei 8B#M&Lfco ±IE 

BU£fi#W*M*-e»&iPLfcfc, ft»xf* (10 0ml) fit 
f h U £1* Z>mfc*Z<r>fe* ? J-)\< (5 0ml) + fc»»U LTIfc 
fltx^A, ( 3 0 0ml) TitKS-frfco J:R@#^^ 

i&dl&fr&WWISJIU Mxf* (2X2 5ml) Tiftf£U *LT£v»ft 
3ITT5 0tJO*-y>rt-C-iMa*«* % 4. 2 1g (3 9%) <7) 4 a£#fc 

o 

[0 0 5 5] 

^ffc3- (2-fcKn*-» xf-;v-2, 6->^f;K^/f7y^A ( 

4 b) oife 2, e-y^fMvy^/-^ (n. Og) sa^-zo 

i±x.9 ;-)V ( 1 0 0 g) U ^Ltl 20ti"C9 6B*WfelJ§* 

Tf&Lfco ±M^*b*M$-C#iPLfc1^ gfcB£.x^;v (15 0ml) £i&iQ 
U ^Um«#LT> &1**0#**iftU ^-LTHIJRL^o ±IE®#£ 
fOUt>^y-* (15 0ml) +^»»U (2 g) *«ifflLfc 0 

±IE*£t£Ce lite (i&tl) ©^?K*atii:i:J:>)l»*Lfco ±fEv§v£ 
S-f<7)t/h#iS-CiiL, <£L"C7-fch> (2 0 0 ml) -C*H*Lfc 0 ±ISH 
4**BJEU T4r h > (2 X 3 0 m 1 ) > ftfxf;u (2 x 3 0 m 1 ) T^iL 
s LTK^913IT-C5 0 V<r)*-7 , yftT~-m&&Z J £, 13. 95g (6 1 
96) <7>4 b 

[0 0 5 6] 

U tf A (4 c) ^jg 0 6 h 2-^fJK>7f7y-JV ( 1 . 8 2 

g) S 1/2 -7atx?y-ji- (8. 8 g) U It 1 2 Ot<0 

4B*ra^u^o ±ERj&fi#*fcM*-c?framifc, ftixf* (2 5 

ml) SrflSJpU * L"C 1 B#M«#U ±fEH#£fc & LT> * LTEUKLfco 



(38) #^2 0 0 3-53 2 79 0 

±fBHfr£*©#L* 9 J -to (50ml) + fciMSU ^LT*k (0. 5 g) 
*«ttJUfco ±fe*$:£C elite (M) ©/ty K t J: ij L 

fc 0 ±!B****0^*M**''C»JliU *L,TRs*jc*-/u (100ml) "C» 
#Lfc<, ±K@<fc*llJKU ( 2 x 3 0 m l ) -Cffe&U ^LT^v> 

R9IT-C5 0T;<O*-r>rt-C-l«lRj»?*, 0. 9g (3 0%) C4c*ft* 

o 

[ 0 0 5 7] 

jfe^fb 3 — (2-fcKP4r>Q xfj|/-2- (2 -N~7x-jl/) jc-f ,=ji^> 
^fJJ/m (5 a) * ^ y - 9 J -to (3 : 1 > 80ml) 

VJ^A (4a, 1. 1 9 g) ©»^»cift*l^^f-;wN-7x-^7* JUA-f 5 
f - h (3. 0 g) fcJRflDU -€-UT±ia»f8[*MT3 6«FH«#Lfc 0 ±K 
M^METT^iL, $£#LfcH#*ftfco ±!fi@M*7A^n7 7 
-r- (v';#r;w ifrfk^ *vy/* 9 J -to) ftssnjHtfco ±fa&fifcti£-£- 

(1 Om 1 ) +fc*F»U ^L-Cxfjbi-fJl' (2 0 0 ml) -CifcJKLfco 5 
Ot^&^iftSITT-liJ^ftS-frfcft, 1. 04g (6 3%) «5a^ffeH# 

[0 0 5 8] 

M<t3- xfji>- 6 -j ?•;!/- 2 - (2-N-7^-JW) 

.x-r zj^y/f7'/'J -7 A (5 b) <PM», > 9 J -to (80ml) +0*-fk 
3- 6 - y>f-MV >/-f 7'/'J 9 AOiftft 

Cil!©if*N-7i-A'7**A'f57'-F (3. 6g) ^|L, fit 
±ffi»«[*Sffl"r3 6B*M*#Lfco ftl^f-* (16 0ml) **<7>&m\lL 
, ^LT-D6«^Lfco ±IEH#§ , IalJl2L> ft»xf* (2 X 3 0 m 1 ) -pffijS- 

2. 32g (6 2%) <*>5 bfcSfeffltti: LT&fco 
[0 0 5 9] 

^ffc3- xfj^-6-^F^y-2- (2 -N-7x-Jl/ 



(39) ^2 00 3-5 32 790 

) 3-r-n"<Z'*S<f-T*/WJ* (5 c) (OlS, (3 0ml) *<D$k 

it3- (2-fcKn*?/) if*- 6 2 -y v*f-7v*'J •> 

A?)iI(:ai(?)xf;i,N-7i-^7*JVA^?f-f (1. 5 g) £ifefjD L 
, * LT±IE#*SrMT? 1 6*H«#Lfc. ±«iit*ET-e»* U KM 

*j\ f Lt^^y-VM^f ^^S^ (0-15%>^;-jv) -c^tBLfc 

@#£y *y-;w (5ml) ti:||U <£ Uxf;vx-fJV (150ml) 
-cftfts-**:. 5 oxjo*-y>rt-c*v>KgiT"e-ii!MS:*»**fclfc, o. 35 

g (3 3%) <0 5c$-ffe@#aTf^ 0 
[0 0 6 0] 

6 (ReticRedl) i£-fbp< » ^ > (20ml) 4>0 

^-fk3- + (2-N-7xiJP) xf^MW 

fTV'J'JA (5 a, 8 5. 8mg) W^fk 1 ~ xf jVl/ 

tf-y- (2, 5 8. 4 mg) <7>Y§?£K h 'Jif^T? > (9 1 ft L) SOT 
(6 2^L) **jDLfco M"? 2 ±ffi«$fc*«JETT?lfc 
*U W&@#£#fc 0 ±ffiHft£y ?V (15ml) tKK^Rffjlff 
L> ^LtMxff (3 0 0 ml) *«ifll Lfco £1* 4B#* a a£tfrLT @ 
EL, fttxfjp (2 X 3 0m l ) TffiifrU f LT»?« 0 ±I2@#£ 5 
0ro*-r>rtT*V»«g|TT-l»«6>H«:jftS*fc|fc, 6 7. 8 m g (6 6 
%) ^)8$:ffe@#i: LT#fco i^ffix^y hJH 630nm(p»^y-JP 
40 , 6 4 0 nm (DMS 0+) o 
[0 0 6 1 ] 

%Mit^m 7 (ReticRed6) <PH»«, fait* (10ml) + <7> 

JHfc3- (2-liK0^-» xf;p-6-^fjl/-2- (2-N-7xx^) j. 
fxMVVfT/'J 7A (5 b, 8 5. 6mg) , Ait 1 - ( 2 - Kn^y 
) xfjH/t'y^.9 A (2, 58. 7mg) ,»W^-A' (1. 0ml) <Z> 
»«EK, h'Jxfil/7^ (9 1 ^ L) SOT^teTfc^ (6 1 ^ L) 



(40) ^2 0 03-532790 

B#*3R#«Jfc;**V-;u (10ml) $>KftfeffiL, fUftSxf^ (20 
0ml) ZmMLtzo fe-f *BM***il*a*LTiaJRU l|i|xf* (2X30 
ml) "C^feif- L, *LTf£»3-tffc 0 ±IBH#*5 0T3O*-r>rt-C*v»iftg| 
T"C-Ufe$ ^tcftHfc?*, 6 3. 7m g (6 0%) ©ll*ffei#tLT^ 
o ft*®J&*^ h)V : 6 3 6 nm ?y-;V4>) , 645nm (DMSOt 
) o 

gMgl IB :»-! Hb#ttg?#iftffltfftSTO 
[ft 2 3 ] 

2a,R-CHj 
2b,R-CH 2 CHiOH 




6, R-CH,,R,-H j, R - CHj, R, - H 

7, R-CH;CH 3 OH,R|-H >, R-C3fcCH 3 OAc R, -H 



[ 0 0 6 2] 

(i) 3 -ft 1 ^-)\sVMV~*7 A (2 a) OpSgo (10. 5 6 

g) Wa—fk^f-^ (10 5g) <7) W^WL. f LT5 0C«+T1 




(41) 13312 00 3-5 327 9 0 

9B$im»3IEi "CfcLfco ±I£EI&«'&'**M4 T?££PL, T-th> (2 0 0 m 
L) £«L^ *LT2B*M*#Lfc. £t~ £B#£le]lKL> ftfxf^ (2 x 

2 0mL) Tifc&L, ^LTfOHWlxf^ (2 0 0 mL) -e»#Lfc« ±IE 
Bfr«:6a*4hL-TIIIJfcU SSxfJi- (2 x 2 5m L) Tifci^L, LT 5 0 
tJ<0:*-7>rtTSv>ift3lTT— ^flkS-frfco 2 0. 7 4 g (9 8. 6 %JK^ 
) <G4jft«j**§fc 0 

[0 0 6 3] 

( i i ) ^fk 1 - (2 -fc Ko^->xfjl/) kb'y'--)A (2 b) V 
k'v> (11. 5 g) SD'/ntx^-* (1 0 0 g) 1 1 O'Cofa 

is*-c4 8«Hinu, iKRei^fttaai-e^fliL, sixf^ (i o 
omD *«sinu zlx 5frmm,WLtzo fkf&ffifczmuL, * ( 

2X2 OmL) Ti5fc?£L> ^LtgftHf;, ±ffi@ * / - ^ (8 

OmD *fcig»L, •etTftRif-fl' (6 0 OmL) -Cifc«3-£fc 0 ±IB@# 
§-*ii^^tT(HlJl2L, M-x^;w (2X 1 0 OmL) Ti5fci£L> f LT5 0 *C 
<&#-:/>rt^ftv>!ft9IT^-ttte*3*fco 11. 4 7 g (5 3 <V$L 

[0 0 6 4 ] 

(i i i) (2 -fc KQJr->xf ji/) - 2 - ji j- )V^.y V'f-TV'J » 

A (4) OWjRo 5 . 8 7g«)2->W/7f7 > /-Jl' (3) XO»7Dtx 
(49. 2g) Ofcifc* 1 1 Ot^&mt'Tl 8HMi#Lt, itfx 
(1 OOmL) *±KRI*5fi'&*fci6fl||U f LTf*>Hfc, ±ffi»S 
H#*^0»> (5 OmL) f LTftSxfA' (3 0 0 m 

L) Tit«S*rt:. ±!BI^>^y-Jt/-ft»xf/p (15mL/150mL 
) ^f>STO B B B ?*, * (2X2 5mL) T«tf * LT 5 

*-r>rt-CKv»«f|T"C-lft«;jftS*^: 0 ±SElR*»i4. 2 1 g (3 9%) "C 

*ofc 0 tlc (->•; 4 : i wtt + vy : * ? r, = o. 

3 4 o 

[ 0 0 6 5] 

( i v) ^fb3- (2-t: Ko^^xffl/) -2- (2 - N-7x-jl/) if 
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-jV^'/'/f-TVJ^A (5) <DmW:o J 9 J - y~)V (3 : 1 > 8 0 

mL) Ofi#?*i3t#it+«)Jft < fl:3- (2-kFn + ->xf)V) -2->^-;P^ 
>Vf-TVV«>A (4, 1. 1 9 g) W»*»Cili!lOJif-^N-7i-^7*JU 
SSJ-x-h (3. Og) ?r^iDt> *LTM^3 6l$M*#Lfc. ±fE&**& 

**)K iM^f-l^/p* */-;u) WftC^ttfco ±ffi£}ft*&*'a'tr®#£il# 
U -tLT*JEET-Ctt»i-4*-p*ttLfco ±fSH*^^ * ^ - JU (1 OmL) 
+ f LTif^x-f;i/ (2 0 OmL) -Cifc*3*fc 0 5 0^*- 

rvrt-cK^RgiT-e-iftttii**^ 1. 04g (6 3%) <7>jffeH#£# 
to tl c 9 : i t&itt + vy/* ? r, = o. 27 

o 

[ 0 0 6 6] 

(v) R = C H 3 > Rl=H»^-r^>> ±ffiBIKj3V>T6 «k LTjf;3 ti&BBg 

^^rafegjb^^pgo e u v > domD 3 - ( 2 - t k n 

* 3 sx.<f-fr) -2- (2-N-7i-)l') xf-MV^f 7V'J I )A (5, 2 
0 3. 8 g) Xtfa—fbl - ^;H/fyx7A (2a> 15 4. 0mg)O» 

ii£* 9 0V<Dm®*^2&mm&&ftT'?mLtz o DMF (0. 5mL) 
h77JHn*7ith'J7A (5 9. 3mg) OfcffcfcflliJII U -£LT±iejD 

ft£3£K2 0 53-M9 0M£^t£o SfiSTf&^, ±iEKtK&?£*ft«x^ 

*(10 OmL) 4nc&r> f LTtf^BM^S^LTHlKL^o ±IEH 
(1 0 OmL) <t>KMf L, ^LTftSxf* (3 0 OmL) 

(2X2 OmL) Tfti£L> fLT^J-fr^o ±fS@fr£ 5 0t^-7*>|*| 
T^v>ia§lTT-B*$ 5>M«i»S*, 165. 4mg (68%) <7)Wfe@#£# 

£ 0 t l c (->•;* y ;k 4 : i ig-fb^ v > : ^ ? y - ;p) r ( = o. 65 

o ^*<&J& :6 2 9 nm , 
[ 0 0 6 7] 

(vi) R = CH 2 CH 2 (OH), Rl = Hfr3S"fgK 7 £ LT^StlSgg 
gfc-a:-j-&fe^k^oW3So fflkt + l'* (2 OmL) +0*^3- (2- 
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K Kn + i/xf*) -2 - (2-N-7i-Jl/) xf 7V*'J A ( 
5, 8 5. 8mg) SCMl- (2-t Kn#->xf jv) l/^^A (2 b 
* 5 8. 4 mg) h 'Jif-;WT5 V (9 1 L) SWWRJR** (6 2 

/u L) **iWLfc. M"C2«PM«^», ±IBi8aE«:*ffiT-C3fcl&S*, 

»#»fc±EH**r**>'-A' (15mL) + ZLTm 
S^f^ (3 0 OmL) *8&ijnLfc 0 £-f* * LTIhIJK U M-x. 

f-^ (2X3 OmL) -Cft&U fLT^jSHito ±I20#£ 5 0t;o*-7 
VrtT?*^«giTT— Hfc? fcKftifcS*, 6 7. 8 m g (6 6%) *Vfrfeg|<ft£ 

fcTLC (y'j^)K 4:i mtu-vy : * r, =o. l 

8 o flfcfclftJK :631nm (^;- 0 
[0 0 6 8] 

(vi i) 8 t LT&ztizfr¥mw.t—&+2>T**M\&%{t&ys<?>mii 

o_Sfc®&zK^ (4mL) S^'Jv> (lmL) *<7>±iS (v) * fc* £ tL4fe 

(5 0mg) <Dmm®*m®*-cfa7k&ftT-ei ommmwLKtfh 5 

OttiLto Mi-C»*IHfc, ±flEEJS»»**«*^A' (1 0 OmL) 4»fc 
£f\ ^LT3»WS#Lt. £t'&^v^ B H H £;5>j®£cfrLT|E]I|J^ Sfc®.x. 
f-JU (2 X 2 OmL) TffijfrU LT 5 0 to* - ^ >F*3t?^V^g|TT- Bj& 
«Hft**fc. 5 6. 5 mg Sfl:&)£*&**|fco TL 

c (5"J 4 : l $Lit*?-vy : ;* ?y-;u) r { =o. 7 9 ft*© 

JK : 6 2 5 nm U ^ y-)Kf) 0 iO-fb-&«J»±*WfflS^^fe^- 1 t LX 

7J\ c? tl%> o 

[0 0 6 9] 

(vi i i) 9 1 Lx^2ti&±mfr?-%zwt- : &-t2>T*?-)p<t&m\:&y>j 

OPMo &m.fcM (8mL) XCfe'jyy (2mL) "fO±IE (v i) 
Stt&felHfcl^ ( 3 7 7. 5 mg) OjR»»*«I^ + -C«ft**#TT 1 0 B#M 
*#L-*:**&5 OtfUfeL^o M4-P»*P», ±ffiKJ£fcifc*ftRxf-^ (i 
OOmL) + ^LT3^#L/; 0 £t* & % LT0JK L 

% ftlxfji/ (2 x 2 OmL) > 3-^)V3---rfr (2X2 OmL) -Ci£&L> * 
LX5 0XZ<O*-7Vto^ft\i^\T^-WtmZ J &ti* 4 11. 9m g (9 2 
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. 6%is.m) w*feH#4ja»*#fe 0 tlc (>";#r;K 4 : 1 out** 

vy : * ? ; - )V) R f = 0. 96 e finite : 6 3 l nm {* 9 y-;wt») o 
[ 0 0 7 0] 

%mn do -pi i Hb^<7)^ffl^MTOfe 

Mb 2 4 ] 




lit 2 5] 
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&JfttHBii. 




lla,R = CH 3 12a,R = CH 3 

1 1 b, R = CH 2 CH 2 OH 1 2b, R = CH, CH, OH 



6-9 




13, R = CH 2 CH 2 OH,Z = H 

1 4, R = CH 2 CH 2 OH, Z = VS'-iOMeh 

1 5, R - CH 2 CH 2 OH, Z - 4'-COOCH 3 

16, R-CHa.Z-a'-BCOHfc 



[ 0 0 7 1 ] 

2 -T-n^^jpy x (5) (?)IS 0 f h ?&<fc£tff (1 0 0 0 m 
L) t©2-^f^7x^H')l (10. 6 5 g) , N-7o€x^y>'^5 
K(NBS> 16. 8 6g) SJ>'2, 2 ' - TV fcf* V r*-n - h >J ;i/ ( A I 
BN, 1. 7 0 8 g) <&JR?rS«J* 8 2 *C<7)Vfi|&4'TM t 2 ^M4StR^TT 

&L>fco ±seasi^s-iiat-?!t*PL, *L.T-tiEH#**aiL.fco * (2 

x 2 0 OmL) T*j|»«rillia tjfe 0 ±f2#«S*#«U Mg s 0, ±T«» 
LT i n v a c u o T^SS*-*"* $ Lfco ±IB@#£* * y - ;u 
(1 0 OmL) +(:ffi^L, ^LTSfxf^ (10 0 OmL) 
Lfco £l**ifc***IIIJ|ZU * (2 X 5 OmL) T?flci£U -eiTl 

±fEg-&3*lfcB#£ 5 0 < C<O^-y>l*IT^v^5lTT— ^'JS^^fco 6. 
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4 8 g (3 9%) 

[ 0 0 7 2] 

jkil 1 ^>y£Uey£» A (6) Oil, 7-fe h x HJ ;u (lOOmL) 
*<T>VM*jy (3 7. 8 2 g) S^A-fb^Vv^ (6. 4 7 1 g) <7>y#-$£^# 
L, f LT9 St^rfi^T^ OWilfflUo JifERM^^&t 
"C^iPL, M-*-^^ (5 OmL) £i&JPL> f U3 OfrM^#L£o 41** 
@#£[h]JEU ftKJC^;p (4X2 OmL) Tift&L, f LtS^Uo ±ffi* 

-€-LTH#<o»nwJR«tt'blSIJKL.fco ±IEfi^3it 
fc@M5 0t;w*-r>|*lT^^t?IT-e-M?^ o 11. 52g (9 
6. 9%) <D$LWL®*%tZo 
[0 0 7 3] 

Jtfbl- (3' -5' -y> h^ri/^>v;V) l/b'y-»A (7) <PW» 0 T 
-b j. - h ij )V ( 1 0 0 m L ) *<Dl'\Z*jy ( 3 . 3 6 g ) JBLV&it 3 , 5 - 
h*->^>->*;i/ (5. 4 1 g) <7)-J§?££i&#L> LT 9 0t<Dif&fC3 0 P# 
M&%$ T&LTto ±IBSJ5£iB#»*M4-p»«lL, ft«x^>u (5 OmL) 
*SiDL, LT 3 OfrWiJfctfLfco 41* * H#* 0IK L, gfc$xf-;i, (4X2 
OmL) Tifc&L, f UIKLfc. ±IE@te£p< ? S - )V (2 0 OmL) 
WWHU -5-LT*|* (5 g) tJtlU fLTlIttl 5^iLT«v^ 
«>*#tl&*Bfc*Lfc 0 Ce l i t e (igfl) K£il LT%® Lfcf£, ±15 

(-2 OmL) 4"C»j(BL, ^LTftixf-JP (3 0 OmL) * 
^iDLfco 4T*ftl£t/£ML, g|Kx^-;p (2 x 5 OmL) , xfju-r 
^ (2X2 OmL) TteL^ * LTftlg Lfco 5 Ot(?)t-^>I*Jt^t?| 
Tt-aaHt:g*?t, 6. 6 5g (7 6%) <7>$LJ&®*®tZo 
[0 0 7 4] 

J^ffcl- (4' Hf-y^A (8) (DM^o T 

-tr h (10 OmL) (3. 3 2 g) - (7n 

***;u) ^>v*x-h (5. 3 i g ) oM^WL, f LT9 0t;wiM 
6l$M»Lfco liaS-C^t, ±IB»ilE**JBETT«j»1-4iT? 
^ISS-frfc* £1**Bfl:$rft«xf-;u (3X10 OmL) Tifcl£ Lfc 0 ±I5@# 
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* J ~)V (10 0 mL) + KIHM»U f LTM (5 g) "CM U * L 
tl'Il-Cl S^W^tTaftv^-fec^^^^^tTto Ce 1 i t e (i§H) O 
*y K*aUT*jlL*:lfc, ±R ft 4 4 Lfc 0 ±fBB#£* 

omr-b b > ( 1 0 0 mL) T»#Lfc. fe-f *a#*HttL, ftlxf* (2 
x5 0mL) Tift&L, *LTjM£Lfco ±ISft L, *L 

fc^R9IT-C-tft?£i#3*fco 7. 26g (8 4%) <r>$L$L®*%tz 0 
[0 0 7 5] 

^ftl- (2' -#p:/B*) ^yyJH/(f->'-^A (9) <Pjjg, 7-trh~b 
'J 7P (1 2mL) ^WH:y> (3 0 6mg) S^2-7nt^f*7i-)l'** 
n>» (4 1 7mg) ©*«t*«#U ^LT9 0 < C<7)«*-ei!3it£ T 1 7 1$ 

Bfr&ft«i*>l/ (3X2 0mL) -Cftr£L> -t LT±|EiFJ»*7 ir * > h Lfco 
±fE@#£p< (3mL) +K?f*»L, ^ LTIf & t T*i»L 

£<> ±fe@#£Sfc®^f-7W (3X2 OmL) Tife&Lfco ±fEH#£*-<?)?£ 5 0 
r<?)*-7>rt^V>i&3|T^-BfcOfeS^7to 6 5 0 mg (9 3. 5 %) c7)£ 

[0 0 7 6] 

3— fb2, 3 -yVT-^^/f-yyj (11a) (7)|g 0 2-*^Jl/^ 
>Vf-TV-7P (5. 0 0 g) £0*3- K> *V (5 0 g) 4 5 "C^fS 

LT±fEB#*ft»x?-Jl' (2X10 OmL) Tift&L> LT 5 OW*-? 
>ttT^^®.?\TX—m£M2*tfZo 8. 0 2g (8 2. 3 %]&*£) 0^*»Sr 

#7to 

[ 0 0 7 7] 

3kfc3- (2-H KD^y) x?-/u- 2 -^f-M^'/f-T'/'J g A (lib 
) 2-**Ji"<VW-T*/-ti> (5. 8 7 g) "BLV-fu^x.* J -)V ( 

4 9. 2 g) <7)v§7&£ 1 1 0 t^iS^-C 1 8B*M«#L^o ftlxfji. ( 1 0 
OmL) *±fERJ6fi#»fci6iinU f Uf*>Mfc, ±fS55§@<aH#£* 
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S -A> (5 0mL) + fciW*U fLtiSifJV (3 0 0mL) "Cifc 
«3*fco ±mmfo*W* $ J -fl'-ftlifJl' ( l 5mL/ l 5 OmL) ^ 
'bff&.JMkL, SIif)l/ (2X2 5mL) -Cifc&L, ^IT5 OtWt-7> 
rt-C^V^?|T-C-BJfe|g^$-fr^o ±I£E^fi4. 2 1 g (3 9%) X-$><?tz 0 

tlc (fj#y;K 4 : 1 mtt^-vy-t R f =0. 3 4 0 

[ 0 0 7 8] 

3 ~1t 3 -JJ-)l<- 2 - (2 -N-7j:^.J|/) Xf^JK>'/f7'/'j7A ( 

12 a) CIS, (3 OmL) «f O^t; 2 , 3-v^-^^^>V^T 

'/'JvA (lla, 1. 0 1 g) ?)-Mt:Si<oxf JVN-7xzjV7*;V5y 
x- h (1. 5 g) fcifiinU f LtlfiT-4 HMl#Lfc„ fS^SETt^ 

»t4 4Ti»3*fc, ±i2ift$-*7A^DTh^77^ - (-><;#<nK & 

T«JETT8a*"f& S T-aftliL^o ±&m&Z* -)V (10mL) K»»L 
, Ltxfjpx-f^ (2 0 OmL) TtfcJRLfco 5 0 T^*- ■/Vrt-Cftv* 
«5ITT-lifef£iW&, 0. 88 g (6 0%) TLC (>"J * 

4 : l &-fky. ? y -ju) R f =o. 6 0 o 

[ 0 0 7 9] 

&it3 - (2-£Kp^-» xf-;i/-2- (2-N-7xxjy) jc-f ^.ju^O 

yf-rv; (12 b) ^)|%o y ?y-jp/^?y-ji/ (3 : i> 8 0mL 
) ©ift'frLfciM(M J $>Jl'fb3- + xf ji/- 2 - ^fM^ ( /f 

TVJ^A (lib, l. 19g) <?)i$t:iii(?)xf^N-7xx;i/7*;^ 
yx- h (3. 0g) *«SiPL^ -eLTM"C3 6«FW«#Lfco «£tf£J±T 

rwsstiULto i!eiM*7A707F^77^- (5"j*r/K 

LTMET^ffif S J Tftffs L/to ±fBB#£y (lOmL) 

it> ^LTxf jux-fji/ (2 0 OmL) Tit/ft* 5 0m-7*>rt 

^fcv*(R5lT^-?JftftJ#3-£fc» % 1. 04 g (6 3%) ^tfeHMf^o T 

LC (->'J#r;K 4 : l mt* *vy-* * ; -ju) R f =o. 58, 

[ 0 0 8 0] 
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Mo_^kp<f-W> (5mL) + <9jHk3- (2-tFn^-» 0.^-2- (2 
-N-7x-*) xf-MV/fT^J^ (12 b, 4 1. 9mg) S^I 
jhl-'OyJVVey-^A (6, 3 3. 4 m g ) Wi^^'J^^7 5> ( 
4 4. 3 L) RtfftR&TMSl (3 0. 1 ,i L) *«jDLfc 0 MTmH«# 
±flE»*t*«JET-e3Rft**, *feH-**#fc« ±fE@#*^^y~^ (1 
OmL) + fcff*#U fLTMxf* (2 0 0 m L ) SrSSinLfc. 4f41 
#£%i&£^LTII]J£L, Mx?-* (3X1 OmL) Tft&U f Lt^JS? 
-£fc 0 ±ffi@#£5 0 < C^^^y>l*I'C^v^5IT-C-B^3 £K$£'JS3-£, 4 9 
. lmg (8 9%) <aWfeH#£*§fc 0 tlc 9 : 1 »ft* 

vy-t 9 r { = o. 43 0 "SMxx^y- mu : 636nm (y 

) o 

[ 0 0 8 1 ] 

%mm ( i o »<p#jjfc**-A i i to 1 4 ^ LT^g jt^fe^k#ftoiH 

Mo mit^-VS (l 5mL) XW^/-^ (lmL) *<*>JIHfc3- (2-t: 
Fn^y) xf;P-2- (2-N-7x-JV) xr-jVA*>'y*f 7V*'J (1 
2 b, 12 0. 5mg) StfA-ffcl - (3' -5' - b vJU) Vb' 

(7, 119. 5mg) <&fc*|C V 'Jxf^7 5 > (133//L) St? 
(9 Q fx L) *«SiDLfco MT3 ±f£it$:£MJ±T 
tllin, *feH#*#fc 0 ±IBH#S:^^y-;w (1 OmL) 4»fcW«*L 
, ^LTT-b h > ( 1 0 OmL) SlfftSxf^ (1 0 OmL) fcjgflD Lfco it 
f*H#**aI*^LTiajRU Sfc®xf-)V (3 x 2 0 mL) TiSfc^L, f LT 

, 14 7. 3m g (8 0%) <0WfeBfl:*llfco TLC (S/'J#$»>K 4 : 1 
i&it*?- Vy - * 9 R f = 0. 9 lo ttK*'** Y \ 637nm 

[0 0 8 2] 

( 1 C) ■ftO-frJ&.X*- A I I y<D 1 5 t LTSfrgft&fejfrffc'frftOlH 
Mo 1SL<l*<f-V> (1 5mL) S.t>V (lmL) 4"©M3- (2-fc 
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Kn*y) X-f-ju- 2 - (2 -N-7i-;U) xf - M'/Vf T^/'J (1 
2 b, 17 1. lmg) W^fbl- (4' -*;l/>K^rv'P<f-;W-^>'^;V) 1/ 
e^--i7 A ( 8 > 16 8. 8 m g ) h'Jxf^7?> (189/iL) #. 

(128/iL) **iDLfc<, M-C 1 "»M»#Pflk, ±K»«t**JE 
Ttli?t, #fe@#£#£o ±ffiH#£^*y-)V (1 OmL) 

fU7-t h> (5 OmL) XO*»xfA/ (5 OmL) $r*jflll,fc« 41* 
&@#££i&£^LTiaiKL. gj=$i-^;V (3X3 OmL) TftfrL, ^LTi 

208. 9mg (80%) <*>#feH#£f§fc 0 . TLC (y'J #y;K 4 : 1 & 
-fb^f-W-V-^ ^/-;W) R f = 0. 80 o (RJK*'** MK 6 3 9 nm 

/-^) o 

[0 0 8 3] 

^jfcffll ( 1 C ) fr<P#Jjfc* * - A I I TO 1 6 £ Lty S *lfefejfrfb#ft<PPI 
Wko Wctf-Xsy (5mL) SOV^y-JV (lmL) «t««5 3 — fb 3 - * f-)V- 
2- (2-N-7x-Jl/) xfzMVVf7^/^A (12a, 14 4. 6m 
g) StfAfbl- (2' -#o>«) ^VyjVVt'yx^ (9, 13 1. 3m 
g) vmmte h 'Jxf*7^ (153/zL) ( 1 0 4 ^ L) £ 

tz 0 ±tmfo*J?S~)U (5mL) tfCBSfU f LT*lxf* (2 0 0 
mL) Sr^iPL/co 4f4 0#£*iil£^LTISjKL, ftK^f-rt' (3X3 0m 
L) -Cjfcj^U f Lt^*?t^ 0 ±ISH-ft£ 5 0 t5^*-^>F«3-CSv>iR5lT 
"C-BfcS 10 7mg (50%) «>#feHfl:*|§fc 0 TLC (v'J 

4 : i fcittf-vy-* 9 y-;w) r, = o. 58 c (RJK*^* 

: 6 3 4 nm ? / - )V) 0 
[ 0 0 8 4 ] 

p. &mm®m 

y^f;i/XJl'7*+v K (DM SO) + 0 5 mM<7)&Jg(Ofe^<alrjgi^7££#S 

lie L-' 7^1 o 



(51) ^2 00 3-5 32 79 0 

[ 0 0 8 5] 

)\<femzz<?)ftm®m<?>-$i>z u (pbs) ztK**) 

n -7 a ^ - ^ - -etffflij Lfc 0 
CO 0 8 6] 

RNAlCjg^t^:^i)!lc^^±|S'fe^M$r > 2 ^ L <r> 5 mMfe^If^^ 
S^'lmg/m 1 cORNAi&jg-CPB S+K^L*:5m 1 <?)RNA'M^il^ 

[0 0 8 7] 

DNAi:^Lt$mi:«^fei-M^, 2^ 1 <D 5 mM-feWjl^®.^ 
0. 5 m g/m 1 ^DNAitTPB S+KML£ 5 m 1 <DD N AmW.*M& 
~f2> it (-<t l)IiL^o ^tlfii©-fe|/DNAiM*X^^ MU£6 3 
3 nm<7)K)fe^g§-ffl</^T7^^ h n 7 n 7 - ^ - -eftilfl L£ 0 
[ 0 0 8 8] 

X L (Mm) mmm^mwm^s- [Beckman Coulter Inc 
. , Miami, Florida] li, #9§*fflS+K>Tc£ tiZ^WKfaZifc 

fytiHeNel^-^f- (6 3 2. 8 n m) Rtf 2 <7>ft&-mgt£y * h v;p^ 7 
5^t-f (PMT) ^^A-T^it^i »OXL (j&K) »«Lit&& 
iBlJ^H^^ec^^tlTto ±iei/-Hf-^fb<^ltJl 1. 5mW<7>6 3 2. 8 nm<D 

|S]H^tt^1tr*«a (FS) , flOl^ffcSL (SS) at^l^ (FL) 
-^-^±ia*M$-^1-^^:i6^ftiIiJ$*i^o ±IE*Jfll^{±S S/ttFS Ky 
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-y Y±<Dr e t i c s £HiliJ-r & $ *ifc 0 

[ 0 0 8 9 ] 
G. 5lffl5H?f 

TO*Mffl05iJ*^5H>r{± ( 1) 4 8 8 nm7^=r>^--9-'-$rra^?j|i; t 
T^-f L (WI) 0EibM^^ffiiJStf [Beckman Coul 
ter Inc., Miami, Florid a] Wfe-Mfrrife 

< , ff«B eckman CoulterlK 
fc&nmm r e t i c 0 N E (Mm) Xfi (2) FACSCAN (M) '^»*ffl 
flk7fcJgf|lJ5E§?K£^T4 8 8 nm-CSi^$tl7tf-Ty-;V^ l^-^v^rfflv^, * 
fflORet ic-Count (iSH) *KK*MftiliJf£ (B e c t o n Die 
kinson Cat. #349204) <D^-ftlfr*m ^Xftteiltio ±IS 
r e t i c ONE ftKfc^T, F S > SS, R& 2 OF L * - * - 

It ±Eret icONE (i&tl) fs^g^K^f ft&±fB#fe-]&feprft&&^ 
fe^-e^-fe^ *t/c±IB*lfllJt*W-r^.7l:a6^ftlliJ?tL7to still £ fitz 2<DF L 
^7*~?~<Di*>, lltDNAK&&Ltz& : M<Dtzlsb<7)m%;K-&-r&^ 5 2 
5 nmT-ttillJStl, ^-LTt^-^fiRNA^ie^L^fe^H-liC-r^,, 675 
nm-eitiIJ?*t^o fgm&&XL (©^) Mam^lflU^flTA^nri^ittl 

^c7)/s'--t > b §rfti|lJL/to i<7)^j£(±^g|#^^5 6 3 9 , 6 6 6^C/7? 

o 

[ 0 0 9 0 ] 

±IER e t i c - C o u n t (i&HO Scfctt, FS, SS, S^KOFL^y 

^-?^r e t i c -c o u n t mm) nm*K^t tiz ±tm&-m&~ss 
fife 4 m X f - 7 V - A/ * v v -cife-fe $ *t £ ^ Jin 3* * 53- *f -r a * ttiJUJ 5 *l 

[ 0 0 9 1 ] 



(53) ^312 00 3-532790 

§ ti &ft&m k & if & mm * & 4 ■? * * & - * *** * mm $ *i & 0 

£3fttt*fcMU DMS0+O**L«e*tofl:'6'«iOJG s ]K*»*f^*L^ ($11*1 
(ID) o i©ei*jfit?)-»«: 2 ^M«)fe|[I||#4t*i:p 

BSttffJLfco 1 m 1 ©i^»Hi»Sr#5^*a^7 *LT 
±ffife**-?-W*^:iafe«ft-CllbteUTat*^^^ WV£#fc 0 *cfc, 8mg/ 
m 1 ^HtPB S tifc lm 1 OjgSHO? ->JFFiKR N A (S i gma 

) <Dmm, %.v±f&&M$rffimm<vnmz titzfomwR n a mm* k 2 M m<d& 

ft*^ Wu£tfi»JL£ 0 WfcLT, HI ( 1 A) 14, »«+KRN A* <9 (±fl| 

SEfe3jMt#&R e t i c R e d 1 O^ftx^* h ;K*>Jfcttfcjj*-*- 0 
[ 0 0 9 2] 

H (IB) fcj3V>-ni, ^4"RNA#?ET-eo$ 4 5*4 4<k#»©*3fcS*JK 

oJtie^?ti^o dom (ib) »c*v»"ci4, ±iB-fe^o^^jg»4, *wffl 

LT^fflStl&igjStW&fe^S yto62 (Molecula 
r Probes I n c . ) ^SbfcSi&EKifcigi: LT^3 *l& 0 aWBfJfSfc-fri *l 
, f Lt@ (IB) K&^X^2fr&tf$fz±mK^ZtlT^%:^mMk&m 
<vm&\±U (2) t45^T^S*L4 0 
[0 0 9 3] 

$ (1) f4, *ftk5& s R N A LTV*fcv> (RNAt^^S) b % 

Ret i c R e d 1 ~ R e t icRed6 (M 2 ^ M) O&ftSiJg £ 



(54) mm.2 0 0 3-5 3 2 790 

mi] 











RNA|C$o a - 


ReticRedl 


2. 49 


791.23 


317. 763 


ReticRed2 


1. 72 


643. 77 


374. 285 


ReticRed3 


1.28 


639. 68 


499. 75 


Ret i cRed4 


1.72 


713.4 


414. 767 


Ret i cRed5 


2.24 


656. 06 


292. 884 


Ret i cRed6 


2. 75 


619.2 


225. 164 



[312] 



(55) ^2 00 3-532790 

*2 



GS62 62-43 


cx 




UOOXOZ-OZ 






GS6262-45 


1* f 




GS 6262-88 




GS6262-S5 




G$6262-07 


TiO " 


GS6262-58 




6S&62-7<! 




GS6262-60 




10,* 


G&262-74 






^«0| 


GS6262-16 





[ 0 0 9 4] 

gbttffil (3) -^gl^TkMl S OF LOW (jStl) tcfelt&R e i t c R e d 

*7COVw^75^#^tl7tJfil^+)->-/;K± > R e t i c R e d 1 (^tt^J ( 1 A 
) Xff (D) K£^t^S*l& J: ? KpSSftTt) ^OlfefeM 

t i c one mm & i^mm ( 1 o ^k^s^*] s.^g e n* s (&« 



(56) #^2 00 3-5 32 79 0 

) instruments (Beckman Coulter) K£lt<M$ffl<£> 
fc*fcA#ltf&-C*aiS*Wfc#ft-C*;6* New Methylene Bl 
uegCi *)frtir2titz 0 ±12 r e t i c ONE (M9) 5lfflftfi7%co r e t 
i c^--t> bfc^-x., ^LT±fEG en*S (j&W) teti6. 7 %0 r e t i 
c A--by h^^-x.^o 
[0 0 9 5] 

Ret i c R e d 1 Srfliv>fcfHHfc|i % 1 n 1 <V±tin.Z, 5 //Mc^R e t i c 
Re d 1 (£jfeffll (1C) ti:*HS5mM©)&l»?,f|t?li/;) 

1 m 1 <&<?K^&ifcfc«6flD U ^1X10X^4 OM'f^^fa^- 
hLtio ±.m*r> 7 $kmm (IE) t^?WJ:^:*feHeNe 

(6 3 2. 8 nm) *a*A1-* J: ? K5feSJ3 JtfcX L M*fflfl& 
^iHJ^tlrtT^L^o ^rJflL^R e t i c R e d 1 -C*fc3 U f LT*«<^ 
|feH»cft*-r* 6 6 0 nm^Kfctf&M, ^fe&ftrtT-fr^ U ^LT±|Biffl 
Jiafci3»t*Ret i c R e d 1 Kft-frS *t *jj*Lfc 0 ^O&ftfiR 
e t i c R e d ltM?W:««©^:«i)^4o ±fEW*fflmftJgiIiJ5e 
fe©f-?liaT©^ a^--> B >B#Wtc^oTS*b$it^ * : (a) 10 
frW : Itft 4 2 6 6 0 , #JflLJfc 3 2 8 4 1 , 8 0 1 , ftSfl S *l£ r e 

t i c -tr y Y 2 . 4 % ( b ) 4 0 : iS&ft 4 6 1 9 9 , *Jfil^ 3 9 7 1 3 
, MWfM2 3 10, WiflllS tlfcr e t i c'*--fe> V 5. 8 % 0 H (2 A) 

(2 B) *#f,^:i, 

[ 0 0 9 6] 

£*ifcOiB*liR e t i c R e d 1 fe^<^*fiffll|&|*I R N A 
[0 0 9 7] 

(4) -#Jirfr>:/;ufrfflv>;fcR e t i c R e d lT0>mftftM0)}&\t> 

±ieo*i&^J (3) ti, *3B»*#«+0±iafe*R e t i c R e d 1 a**!** 
*Jlii**«f'fei-*ouJfc|S!«ift^B#M*R"t*c:l:S-^L^:*«, fcfc^liiofe 



(57) ^2 0 0 3-5 32790 

fz 0 A<n%\*<vm&^y-7fr*m^h%M\t±.U& : %'R e t icRedlCU 

[ 0 0 9 8] 

A. (I) 

i ^ i o (±is^iS0!) (3) ^T^^tt^^^rtf^ (DK&mztitz&Lmk m 
cmm%frb<n) -ton.*, Mm^^mt-r^mtmm, o. o \ %<omm.<D 

$iM Igepal (Sigma CA-6 3 0) > 5 n McoSJgcoife-fe^R e 
t i cRedl, 21^5// M*>*i|**JK*> p - h )V3-y*)V7* tMO^co 

■mmz^tt i m i vrnm^mnL, -eLt^is-H^^^a^-hUo ±i£* 

>7)VZ*<7X^ gfeHe Ne V-*f- (6 3 2. 8 nm) «t •) K3fe 

p H 7. 4 W#j2 9 OmO s mWPB S «f K&2 0 ^ g /m 1 (7) Ffy*- 
/? - D - v ;H- KSO* 0 . 05%Proclin300 Sr^tf f&Tft-C** 0 
[0 0 9 9] 

•eoi 3 LTR e t i c R e d 1 T^-fe S tltz±ttt > ^^coM e N 
e 3 2.8 n mM^ffl V^T^gj|fflM^aiJSf|l*IT^*f L/c 

o 6 6 0 nm^^*3tt^.?§^V^feM(i^^«^fi*1-S 0 i(7)^(7)ig 
^(iH (3) ff^Stl&o -co K? h7*ny Mci3tt^»±|efflia<7)^{i, Hif 
^WfM/TL, Jilfltr^T a n k e et. al. [±IEK3lffl $ 

Jd^-'fe > b fi 7 . syoT^o/co 
[0 10 0] 

B. (2) 

^0**4r«tt#^e>0 1 ^ l<7)£jfii£ % «Nii#**Mfcffc-*-* (4 A 

) ^ ±iEco^ife (l) «f^$it4) sMfcfttti^ o. o i %<om&<r>$m I g 

epal (Sigma CA-630), 5 ^ McoaiEl?co±fafe^t Ret i cR 
e d K £0*5 ft M<D&l&Wk%t<D p - b Jl'X^^ ^-7 * >m-7kfi] t»co?#^^-g- 



(58) #^2 00 3-5 3 2 79 0 

tr 1 m 1 ©*ifcfc*illU ^LTft 1 frM^ h Ltz 0 MBftyffrt: 

*<V&. *feH e N e U-*f- (6 3 2. 8 nm) SrHtAT* «t 7 K3fc3B3*ifc 

xl mm) »iisa*«gsfltMU:o 

[0 10 1] 

i ULT±|B'fe*R e t i c R e d 1 "CiRrfeS *ifc±fe^ > ^;u«r, * 
OlfcH e N e l/-f-H«6 3 2.8 n mlib&£fflviTXIMHfl&^tt££ ft 
TdMffLfc. CLO&ftoftSliH (4) *K^$tL& 0 i^«f*Wt3fcOK 

■fc i^KCJ: "9ltSiJ$tL^^*«^°--tr> h fi 7 . 5%-C*ofc 0 

[0 10 2] 

C. ^jfe (3) 

jE*ar»tt#^?>© 1 // l<7>:£:rtl£, #JfiL#*$tffrfl;-*-* (4 A) , 

±IBO*jfi (1) + £^3*1*) ^K-fkttll, 0. 0 l%©«K©ifeWl g e p 
al (Sigma CA- 6 3 0) , 5 p MOaKJgO±fa-fe^R e t i c R e d 
1 , W5 /^M^MIS^p- h*x>7*7* >R— *ln*J<^^*-ft-t>' 1 
ml©*»i:*llBL, * LT#J 1 frNH > * a.'*- h Lfco ±15^ > -?)V*%<7) 

^feH e N e U-*f- (6 3 2. 8 nm) K3fe£3*lfcX L 

(iSS) *»«Wa*flP«5£»rt-Cfl'*ftfc 0 *<*>J:d tT±I5fe^R e t i c 
R e d 1 T^fcfe£*lfc±f2M^>7JU£H e N e U— »f-a>&*>6 3 2. 8 n 
m®)^a*fflv>T»T'^L^o rc^SiOfiSliH (5) *K^?*i£o i« 

J- ct *) ftiiJ 3 it jHtK^jfiL^/* - -fe > Mi 0 . 8 2 % "C* o fc o jgfSlft K A 

^ ¥ Ej^M^^f? £ & tt * - » - * f- v v -/ )v - * m v »fc ±ie m 

%frh<D&m<Dm3L<D5\mntmit0. 9 5%«9r e t i c h£^X.fco 
[0 10 3] 

p. (4) 

IHftf^^i/. i msk^^.mti-i> &mvt (4A) , 

±IEO^ife (1) ifU^S*L*) tK^IOI, 0. 0 1 %e>Wtf&<DmM I gep 
al (Sigma CA- 6 3 0 ) , 5 ^ Mtf>*J**5±3B'MSR e t i c R e d 



(59) ^2 0 0 3-5 32 79 0 

Ot, ^feH e N e U— »f- (6 3 2. 8 n m) «t $ £#£3 *tfc X 

l (m) ffiW}M®,ybmm&ft-?frffiLtzo 

f^^CLTRe t i c R e d 1 -WfefeS *ifc_hfE-9-> %<7)feH e 

Ne l/-f-i^©6 3 2.8 nmlfe^I^TllIMiaSrttML 
£ 0 io^o^fiSl (6) *fcjj*3it4o iw^iCJ: ^ftillSftrt:^* 
l^v*-*^ b t± i 3. 7%-e&ofc 0 £<&l?l£-9->'7>e>»:£<*>3lfflffitt l 

3%?>r e t i c 
[0 10 4] 

glflEff!) (5) -^JflL-fr^frfrffl^fcR e t i c R e d gjggjjfjftgyjygg^ 

A. jlM (1) 

<t;-r& c^«mi (4A) , ±ti(D^m (i) itnc^$*L*) ^gttfrftstas, o. o 

1 % (Omm^mM Igepal (Sigma CA- 6 3 0) , 5 //M 

<7>-«^<7>±fE-fe^R eticRedl, 5 0 /iM©*»ISOp- MPx:/ 

e N e W^-£Hrfr±fEXL (M) Xttiinflb*&a&#nKgt9l Lfc„ 
[0105] 

*L^*B^JfiL^*--fe V h f± 1 3 . 8%T*ofc 0 (4 8 8 nm«$tl?)f 
77-^7P>y$:fflv^) ±B«fflOR etic-Ccunt (M) Mftft 
Jlll«tHWtt«rfflv^ % £0^>^lcov>TFAC SCAN«Mftj|fflllft*JK«ig» 
rtTtHHS*ifc*W**jllL*/<-4:^ h<7)^3iO?lfflffi(± 13.3 fc 0 
[0 10 6] 

B. jfefts (2) 



(60) 



^2 00 3-5 3279 0 



n-th (4A), ±M<D^m u) tw^s*-*) muttm, o. o 

1%«^JI gepal (Sigma CA- 6 3 0 ) > 5^MfiD«Jg<7) 
±ISfe^R e t icRedl, &tf~5 0//M«Mlf(7)p- h;Vx>7Jl/7* 
yWi-f- Y 'J 9A*)*F**£tr 1 m 1 *>*«fc*J|||U LTI) 1 f^Mltt^Kfl 
^U/^f >4ro.^- h Ltz 0 ±E*-fr» SHfrOrtrftKifEafrfeH e N 
e !-•-■»?- *-&tf ±15 XL (KM) aE»j»lfl&3l&JKa05gSl*I^iR5IL^o 



^t--fe> Mi 1 %T*ofc. ±Ifi«ffl(7?R e t i c - C o u n t (KM) TO 
^MttiMft (4 8 8 nmT-K)*e$tL*^TV*-;PT V>~?) £jflv>fc, Z.<D*f 
^jn:ov>TFACSCAN *IMfflfl&#&ilia£grt "CtHBO 3 *tfc MttM*/* 

[0 10 7] 

&&<D S, O r !£jtt<frO*fti * It £ ±IEfe^ <7) Jt &i!<7) ® 3fc8K * JfcHgl- * ft , 
M**#T"e6 3 3 nm-?Zti?ti<D&mmm*W)&L, til? 
tMDyryfW&ytXii? MPfcfE&U *L,T£*ie>«>&3feX^* h)K7)H°- 

WRLfc (ID) +Hj5%»*l*J:^ K) o ±fEfe*- 1 *>*?jfci&jfc©- 

1 mg/m 1 c?5»JtTPB S +U#»U/SiH(l©T o r u 1 alSRN 
A(Sigma)<7)lml &tT±|Bfe*- 1 ^ffr&XflftRttttEOtHII 

S*L£#fi£2I£-U ±ieRNASMC2^M(7)-fefftK^#fco R NA©^ 
^TtOiOfefitwf^^^ Mn£6 3 3 nm-C±fE* > * BBS*-*- * 



(61) ^2 00 3-5 32 79 0 

Zt K <fc iQltilJ Ltz 0 m (9 A) {iilB^+^^i-^RNA* ^ (±M<r>& 

[0108] 

DNAKj3(t&£:fcft#iJo£«Mc, 0. 5mg/mlOiSfPBStCSI 
$tL7ti®SIO^->mtDNA (S i gma) <D 1 m 1 <vm$L> SO^fE-fe^jfrig 
V§^c7)fti|lJ$tl^#:?f £2g£*U iifERNA^+K 2 M M<D&% fc 0 
±f£fefg}£-$<7>:gft*^ 6 3 3 n m-C±fB^ > 7;p£BBj|ti- & 

Z.tK£ i9ltiliJL^o m (9B) li* l-ti^fe* 2> DN A*, 1? (±$|<7> 

te-feS-fe*- 1 ?>&ft*^ h ;v^)Jtie$-^1-o 

<9£L£ (H (9 C) -Xtf (9 L) *mM<DZt) o 
[0109] 

g (3) fi, ^tL(b^RNA^jg^LTv^v> (RNA^N£-£<7» 

(M2^M) <7)Jt^<7)m^J^^Jt^-r^>o itLf^<7)5^^(i 

[S3] 



(62) #312 00 3-532 79 0 



£-3 



2/iM) 






1 mg/ml 


DNAfr&£ 
0. 5mg/ml 


Dye-1 


10 


825 


578 


Dye-2 


18 


560 


760 



[0 110] 

m (4) (i, ^*l£>ri s RNAKj££-LT»/>&^ (RNAMMS'&O) t 
±K»- I I Ifejfc 0fe|f-3~fe^-6) <^)»3fcSlft*Jfc«-r* 0 ±!5§ifeJg{± 

% (5) fi, -e^L^^DNAlCjg^LTV^^ (DNAC*«#0) t^&O* 
±IE»-I I Ife* («-3~fe^-6) om*afit*Jt«1-*o ±SE»KJi 
[«4] 



(63) 0 0 3-5 3 2 79 0 



^ 4 



(mm. 2jum) 






1 mg/ral 


Dye-3 


10 


328 


Dye-4 


12 


370 


Dye-5 


10 


420 


Dye-6 


6 


410 


5 


mn 






0. 5mg/mt 


Dye-3 


15 


400 


Dye-4 


12 


440 


Dye-5 


10 


660 


Dye-6 


4 


380 



[0 111] 

ffll&K£i* Lfc>&*o"Cltefe<Dfcie>0>r >*j.^--> 3 



(64) ^2 00 3-5 3279 0 

*>{i£*ifc?> 3 4t-£*Jt£ffi (1) , (2) Jklf&m (3) tVM 

o 

[0 112] 

A. (1) 

. 0 1 %<vmm<DflcM Igepal (Sigma C A - 6 3 0) > 5 M M<VM 
J£<7>±i£"felrfe^- 1 £^tr 1 m 1 ^M^inU LT, ^c/)f£MK % 
|fW)ti6i:*feHeNel/-f- (6 3 2. 8 nm) *m\-f2> X ? K?&MZ fl 

tzxL mm) mmmn&ftmmfE&frKmi l/z 0 ±tmmttzmtm P h 7 . 

4 5.^2 9 0 mO b m-CPB S + t#?J2 0 /« g/m 1 O Kf->^-/?-D-v 
b -> K&i^O . 05%Proc 1 i n300 t^tfitt*S 0 

11 (ioa) ii^<D^yy^ii^x<D^m^ssim-itmLtzm^mt^h 

<7>&ft£^1- 0 iconic J: ^ft$J£*Lfc*l3t^Jfil^--fc> Mi 1. 9 96T& 
[0113] 

b. mm (2) 

^ ±ieo*jft (i) "f^stia) o. o i%<D<&m<7>mMi ge 

pal (Sigma CA- 6 3 0) , Stf5^M(Ol^±fEfe|fe|- 1* 

^•tf lm i <7>mmKmuLtz 0 z^mmK, ±mM&®%, ^motzubK^ 

HeNel/-f- (6 3 2. 8 nm) <£ -9 S *t£ X L (#M) 

[0 114] 

h (iob) tez<Dvy?)i<K^x<D]&mftM^}£mLfzMftmMm^h 

»t£*ifii3^--t> b Ji l o. 6 96T-&o£ 0 £0^>7;Hcj3tt&;KWM 

[0 115] 



(65) 



#^2 00 3-5 3 2 790 



C. %m (3) 

7) > ±fa*ife (D + $fcffcttX % o. o \%<r>*t8t<DfiMi g 

epal (Sigma C A - 6 3 0 ) , &tf5 n MO«JR^)±IBfe^fe^- 1 

*#tr i m i <omm.Km$\ t£ 0 ^<r>mm^> ±.vte&m*> ^*fwfc*t-* 

MeNeV-f- (6 3 2. 8 nm) J 5 *tfc X L (jgtfg 

[0116] 

El (10C) ttZ<DV>7)VK<>\,>T<D&&m&&K}£mLtzMftmMfrh 
*v>**SfcjR-c±fB«tt#jllH|t«rH*»cjSf 0 i^&C «fc &tHn**ifc«Mfc* 

[0 117] 

ltc\flb<V3?)&m*<ttl J ?tl, *M (4) , £jfc (5) fctf^jJi (6) k^i 



A. %jg (4) 

jE#4iitt#*^(o i fx i^m, ttm^z^mt-tz^mmm, o 

. 0 1 %w«JK<©f5fejW Igepal (Sigma CA- 6 3 0) , 5 ^MOaS 
^^±I£-fe^-fe3|- 2 1 m 1 comm^mu U <£ LT\ *<z>»ipffifc, 

«f©fc*KifeHeNeV-f- (6 3 2. 8 n m) £#A"f& «fc $ £38*3 *t 

4SW2 9 0mOs mTPB S + 0 ^ g /m 1 O Yy"*sf\/— /? — D — 



[0118] 



(66) ^2 00 3-5 3 279 0 

^hvKWO. 05%Proclin30 0 *£trfcifc-C**o 
m (1 1A) ti^O^^y^^o^TOBg^M^Jt^t^^Mlfil^f, 

[0 119] 

b. ^ta (5) 

, ±ia^js (i) *k7fz*iz>) mkitum, o. o 1 %<Dm^<omM i g e p 

al (Sigma CA- 6 3 0) , ^^5 ^M(Oj|g?)±!efeffe|-2 ^ 

tf i m i <v®mKmt\Ltzo %<nmm^, ±.tm&m*. fr^w^K^feH 

eN e l»-if- (6 3 2. 8 nm) %^X~?2> <£ n K&L$ZZtitzXL (jgtf) ffi 

m (i ib) u^<D^y^)]yK^x<D^m^s^m-itmLtzm^n^h 

[0 12 0] 

C. »jfc (6) 

i^v^r e t i cOM^fc^^fcO 1 fx l??-£jftl£, ±fE*JflL3t£ Wlfc-f 

& (*}&#!! (7) , ±fB^ift (i) *\zjF2ti&) i&mk&.m, o. o i%<z>m. 

I^Mlgepal (Sigma C A - 6 3 0 ) „ R& 5 M MOigJgc7>±iE 
-fe^fe^- 2 fc-firtr 1 m 1 W^tCiiL^o *<*>&BP&fc, ±IEii#»S:, # 
*TO^i:ifeHeNeV-f- (6 3 2. 8 nm) 4 «t o K3feSE3 ft 

fcXL (M) XttiHJI&%ft»£4»nKiR9lt^: 0 
[0 12 1] 

H (1 1C) »iiO*>^Kov»TO*»#j(ll3*KiJtlS!L*:«!tt*Jlll«^6 



(67) ^312 0 0 3-5 3 2 79 0 

<7>M<7>g|ffiffif±2 7%T?*ofc 0 
[0 1 2 2] 

jlftgffi) (9) -^rJflrfr^Ji/frfflufcfeS- 3 ^offitR^jfii^ojg^jfefe 

A. gifts (7) 

jE#*it##a>fc<B l fx ±ffi*jii***tt<ti-435ittt<ktai, o 

. 0 1 %<Dtikm<r>fcM Igepal (Sigma CA- 6 3 0) , 5 ^MOl 
Jg^fB-fe^-fefg- 3 *&tr 1 m 1 OvtifcKgsjjD U f Lt> <£<a?£iP&K, # 
^fc*i:ifeHeNeU-f- (6 3 2. 8 n m) ZmXTZ <fc ? cgfcSSS ft 
fcXL (j&fll) 3ttt«Bfl&3fc*aiS*l*l^!R5ltfe 0 ±fBW<ki*l£{±&pH7. 
4SJ>12 9 0 mO s m-CPB S«*»fc#b2 0 ^ g /m 1 O Kr'v'^- /? -D-v 
/UbS/K&tfO. 0 5%P r o c 1 i n (jSHg) 3 0 0 **tM&ifcT**o 
^•^tc «t V) ftiiU $ tL7t*Htfc^jflL^^N*— 4r > h f± 2 . 3%-C&o7t (H (4 A) £ 

[0 12 3] 

B. £ftS (8) 

l<7>£jfii£, ±E#jfc3jtS:«ttftr* (Hftsfl!) (7) 

, ±tmm (i) ^^3*14) 3*K-fbt*m, o. o i%<omm<ommi g e P 

al (Sigma C A - 6 3 0 ) , TkXf 5 M M<DWt&<Q±U%m&%- 3 
trlml(?)iI«iLf;o *<*>&BPffifc, iffiffi-frl&fc, SMffOfcfcfcSfcfeH 
e N e V- (6 3 2. 8 nm) **EA"*-* J: 9 3fc3E 3 *tfc X L (]&«) X 

mmmytmm ssw «g i l £ 0 £ <t 19 tnan 3 aittat* jugf* - -t > 

Mil 4. 6%f$,o/ > : (H (4 A) o "/M:: j3»t£«i 

[0 12 4] 

C. gifts (9) 

7) , ±ia*ft5 (1) 4>K^?ti&) ^K-ftttin, 0. 0 1 %<7)Wt&<vmm 1 g 

epal (Sigma CA- 6 3 0 ), S^"5 ^M^)If WlIEfetfef - 3 



(68) ^2 00 3-5 32 790 

*$tr 1 m 1 *>#ifcH«SjDLfc 0 *<&&HJ£fc, _hM<frfc* % 3Mff<&fc*fc* 
liHeNeWf- (6 3 2. 8 nm) S*#A"M> <fc o K&MZ tltz X L ($# 
) «EKiiWflfe3feJKillgS|l*I^!R5lt^: 0 J: ftfflij? :fcfc»R*jfiL*/<- 

-b> M4&2 4 %-e&o£ (H ( 1 2 A) *#ra<7),i o £<7>-9->:OWci3it 

[0 12 5] 

[HlB«!>1BrJ**SiWl 
[H 1 A] 

IH ( 1 A) rt, *WiW»+a^R e t i c R e d 1 fcD? tffc,*, ^jfcfl) ( l ) 
K&^X&Zti&&%{k&ta#i6<7>^ P B Si»fCO»iS4'i:ffftt4 R NA 

[El 1 B] 

El (IB) fi, fg-8tlft«mfe* Syto62 (Molecular Pro 
bes, I n c) <*>St3fe»ft£fc|-T4 % ^Ci-Sfe^^tti:!^ 
£>*lfcv> < o^oflfeofejRo^siJR^, ^T»*it'tPlli:i©RNA*<ETf 

[H 1 C] 

12 (1 C) (i8mg/ml (?)RNA$|ETt<0^}:«^|, R e t i c 
R e d 1 ~R e t i c R e d 60, fcifc+fc R N Atfft& LftV> £ O -£ tt £> O 

[m 2 a] 

El (2 A) (2 B) 14, av»«rfejfija*©#«E4UK*»tt[*#*it'-C± 

fefe^R e t i c R e d 1 T~M?*U -£ LT 2 O^^^SBW^ h £ 

^1t;*!kWL^y7)i>K^^x<Dm&ftMfrh<Dlk%*7F-t 0 EI (2 a) 
(iReticRedl <*> * -C#fcSi U f LTife 1 0 5HHK > + h Lfc*fflfl& 



(69) ^2 00 3-5 32 79 0 

L :ft*->^h 4 2 6 6 0, sMiL3*3 2 8 4 1 , *gt£*lfil^ 8 0 
1, tflW3*lfc»M£A--tr> h 2 . 4%-?&& 0 
[02 B] 

@ (2B) liRe t i cRedl ©WftlL, ^LT&4 OfrM-f 
- h LfcmBfcfrt><D&tft*&L :«*-?Vh 4 6 1 9 9, *M 3 9 7 1 3 , i 
MM 2 3 10. tfiU3 4tfc*Stt^--b> h 5. 8%X-$>2> 0 £ tf)* > T^WC 

[0 3] 

B (3) fi> 0 (2 A) &tf (2B) tL&^KJsv^T^ffl S *lfc<*> 

fcH ±iefe^R e t i c R e d 1 Sr*fr*»Wlc«4j|aiS«-C 

f±7. 3%-C*o7to 
[04] 

0 4(±, ±|B-fe^Ret i c R e d 1 
[05] 

0 (5) f±, ±I5fe^R e t i c R e d 1 i-&tr*&WK%2>m&$n?ieM2 
^-*>M40. 8 2 %-C*ojt 0 £<a&JfiWfc£»t*W3&£jft«M± I g e p a 
. 9 5 %-e*o7t 0 
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[me] 

m (6) fi> ±iefe*R e t i c R e d 1 *&tr*&WK&&M.$u®-?%MZ 

MM*--*.* Y<r>^\mmt l 3%-c*ofc 0 £^J8ttfc;i3»t*«glSJi&ift4&ii i g 
e p a U K7*->;w- /?-D- h ■> K&i^p - h ;t/ -i. > x ;b 7 * yW.~r Y V 

[0 7] 

EI (7) tit, ±IB-fe*R e t i c R e d 3 *-frtr*&HKff«ftJAtt'?&a3 

*&Jlli*-9->^'iP^*»t*»R*JlliJ!lt^?>oa***-J-o infect i9ftiHJ? 
*lfc<H#t5MiL#/<--fe>' Mil 3. 8%T?&ofc 0 «ffl<7)R e t i c - C o u n 

<^)5lffl^t{i*bl 3. 3%-c*ofco ioS8«M*it*KHJllja«Hi I g e p a 1 
[H 8 ] 

HI (8) tit, ±IE-fe*R e t i c R e d 3 fc«4ttJft«n?*yffi 3 

tt7t^*jfll^A--b> h (i 1 %-c*ofc 0 'IffflOR e t i c -C o u n t (jS 

ffilifal. 3%t*ot„ £OSttKj9lt*ftOMlJfttol2I g e p a 1 > Kt^> 
)W-/?-D-V)l/ M> K&tfp- h;i/x^^jV7t^lt h 9 7A^/i c 
[H 9 A] 

H (9 A) tit, M+^RNA^ff^E* IjXH'iLOPB Sfciifc+fcfctfa , 
(IB) K*V>T^3*l*±SEfe3frM$- 1 O&Sfc*^* h fr<D&m-?$> 
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[[39 B 

HOB) 

mmm ( i b 

[i9C 
HOC) 

^mn ( i b 

o 

[19 D 

HI (9 D) 
( 1 B 

& o 

[19 9 E 

13 ( 9 E) 

mmm ( i c 

[09 F 

EOF) 

c i c 

[19 G 

HOG) 

( i c 

[@9H 

H (9 H) 
( 1 C 
[H9 I 
13 ( 9 I ) 
( 1 C 
im 9 J 
13 (9 J ) 



4, 8«t+fcRNA©#£*»jXtt*L©PB S$F»+fc*J»t*, 



«F«*fcDNAO#fc*»?Xli*L<GPB S»*+t*tt*, 



i, *7fc+fcDNAO#£**)Xli*LOPB s #«[+H*tt4 , 
«F$ft*fcRNA<*>#£*»)XMt*Le>PB Sfc«+fc*i»t*, 
&?fc+fcDNAO#&*>)Xtt&L<0PB S»«E«Plc*»t4, 

4> »*+^RNAW#«*»)X»i4 LOPB S 

4. i8?£<t , fc:DNA?>#£*»>X»i$:L<&PB S-M4"K33»t£, 
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[09 K] 

EI (9K) (4, mifc*KRUA<Dft&$>*)Xte%L<r>PB S»«+^*»t4, 
(1C) HiJ^T^$*i*fe3R-6©3t3fc^^^ h/u*>Jfc*-e** 0 
[19 L] 

II (9L) f4, gitCDNAWffft* UPB S&ift^KiJtf*, 

^ifcfll (1C) KiS^T^StL&fe^- 6 (D^LitT,^^ Y)V(Oikmi?1bho 
[HI 0 A] 

0 (10A) fi, a^«rMrt*©^T-C*a»aWc#jft't , e*v»T±|Efe* 
(U4jE#, 2ttft#*finr e t i c s) tov»TO«R*Jll^?)WS3l6*' 
m&&L%lttI gepa 1 (Mm) > 5. 0 s K r'v / )V — p — his K4"^•^7 v i 

o 

[01 0 6] 

0 (1 OB) 14, ^V^-fe|a^^<7)^TT^?I^^4 J ^*3V>T±|Bfe^ 
(lttjEtt, 2li#*#fcSv>r e t i c s) K<>^XWM&ifcMfrb<DnybZ 
3g&JSKtof4 I g e p a 1 (iSfl) , Stf Kt*->jp- p - D - h K 

o 

[0 1 0 C] 

0 doc) (4, m^m&&m®<Dft&TX"mmi&7k®m*K&^x±tmm 

(U4jE#, 2 tt^Sfcft^r e t i c s) ^ov^T<7)^*M^<b <Z>&3fc£ 
gg&tt«f4 I g e p a 1 mU) > Kt ? ->^-/?-D--7;u b K^r-g•^fi 

o 

[0 1 1 A] 
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EI (l l A) f±. ^v»^fefejfflffi%^#ftT^3Bfi**«[+^*v>T±iafe* 
(lfilE't, 2liA«ft|(^r e t i c s) izwxnmtkmMfrhO&fti 
llttlil gepa 1 (iSfl) , S^Kf^-iJ-D-vjV h ~> Kfc-ftXrt! 

o 

[01 IB] 

(HilE*, 2tt»*4Av>r e t i c s) ^ov^T<7)^M^^^>O^^Sr 
I gepa 1 (Mm) , S^Kf-^iz-^-D-v^ h -> Kfc-grA,** 

o 

[II 1C] 

i (i ic) li, sv^feiia^tJ<7)«TT^?i^7lcv§M4 i ^*3>/^T±ia'fe^ 

(lttM, 2fi#H&£i^r e t i c s) KWX<?)MfcfcfoMfrb<r) 1 &%* 
XttJftttlfil gepa 1 (M) , FfffU- p - D - > -> K£-£A,/i 

o 

[0 1 2 A] 

0 (1 2 A) (i, »**3&©ilB*t*Jlli^*^'tr^JllL^tOS*t^ 
-To £*tfc<&3<3Hfc*jfiL?fc-9-V?> (1 2 i*v> retics 

3 T*!ta?*L, -etT-eomiP^l-BECKMAN COULTE 

r (js«) xl aott«i&*K«sgg-c*#f**tfc 0 tti 

a 1 , StftfTOteai Kt'V/u- p - D - h K*£vi,/i 0 
[0 1 2 B ] 
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i (1 2B) It I^4ft^*«^tf*I^f h^7A^$ 

-To ztitn 3 ta.mv-yfn' (i fiiEur, 2 nm-^^M^ retics 

&^X&m- 3T'M?tL, fLWffiPICBECKMAN COULTE 
R XL (jglfl) M,«^ifl$e§yT^^f$tt^o ZtthV^MMK 

a 1 ^ S.^ffliS'tt^J Kf->*- /? — D — v ;w h v K£-g^/i 0 
[H 1 2 C] 

S (12C) fi, ^**ftWiflM^Jlil«*^'tr*jlil«w*36t^ h^7A^ 
£*i£>03 0#|&;i> jfrffr* y -/fr ( 1 titM, 2 ttJMr&fti'i retics 

*3V^Tfe#- 3 T^S^tt, f LWtiPICBECKMAN COULTE 

r cm) xl mm) mmm^ytmm^x^m^tifzo ztib<r>%mmK 
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mm B] ¥*15#3fll9H (2 0 0 3. 3. 19) 
[fSil 1 ] 

[m*MD (a) tim: 




^tnfeit^ot, nli(K 1 > 2XI*3T&lJ ; R 1 »±H, 7J^;i/Xii 
T^n^vg-e&i? ; R2liCH 2 (CH 2 ) m OHt^i], £iT% mf±(K 
1, 2X(±3-C&^ ; XtiCK SXtiC (CH, ) 2 -c&^ ; R(±CH 3 , CH 
(CH 3 ) 2 , C H 2 CH 2 OH, 7)P*)K T )U * )l< X )U * * - bXlit KD 

& l W±Oj£# ; 

[itS2] 5S*K nl±l-C*»K RlliHt?*D, R(±CH 2 CH 2 0 
HT^t), R2f±CH 2 CH 2 ^LTXfiSf**, R*« 1 fcffi 



(95) mm.2 0 0 3-5 3 2 79 0 

[it*:® 3] n »il-e**K R l fiH-e&»K RliCH (CH 3 ) 

1 R2f±CH 2 CH 2 OH-C**}, f UXIiSl?**, Ht$« 1 fcffi 

[»*£4] 5^ nttl"C2b*J, RlliH-C*»K RliCH, 
R2fiCH 2 CH 2 OHt*^ ^LTXIiST^S, fl|$ff 1 KfBttO&M 

l»*£5] St*, nttl-C**), R 1 (i C H 3 *K RliCH 3 
*). R2liCH 2 CH 2 OHtS.^ ^LTXIiSTii, lfcfEfcO'fe 

[»*£6] n«tl-C*»K RlliCH, "C*!), RliCH (CH 

3 ) 2 R2(iCH 2 CH 2 OHtiO, fLTXIiSt^S, 

[»*£7] 5£f> nl*lT**K RlliCH, T* «9 , RliCH 2 CH 

2 0H-C*I9> R2liCH 2 CH 2 OH^f), * LT XJi ST**, KM 1 

o 

[it 2] 
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lit*, nf±(K K 2Xf±3-^&"9 ; R 1 fiH> t ;v*^XI*7 + ^3fe -c 
**) ;R2(iCH 2 (CH 2 ) m OHT*»K ml±(K 1, 2X(±3t 

£9 ; XJiO> SXfiC (CH 3 ) 2 T* »> ; RliCH 3 > CH (CH 3 ) , > 
CH 2 CH 2 OH, TJl^K 7MMM^ - FXlit Fn + >'7MK- 
*»K <?■ LIB" fittiH' | ^tnfe|i:i»?«7T7^ 

[MMl 1] ^iaJfiMI^^*ja5^fflfl&X{ifflt^*M^-^tf, M 

1 0 KfERW^Sco 

[MM 12] filLTO^: 

Mb 3] 




|5£4>> ntio, i, 2 x f± 3 19 ; r i (i h > r ;v * ;u Xli 7 ;i/=r 

*•> ; R2liCH 2 (CH 2 ) m 0AcT*D, iit, mJiO, K 2XIJ3 

•c*>9 ; xtio, sxt±c (ch 3 ) 2 ; ri±ch 3 > ch (ch 3 ) 2 

> CH 2 CH 2 OAc, 7;l^;K - hXlit Kn + v-TiVt 

;W-C£»5> fLTB" fittR^T „ I ^-r&'feSfo 

[MM l 3] filTO^ : 

Mb 4] 
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nliO, 1 X»i2T*»J ; R Hi H\ T fr* fl> XI* T frx 
;R2liCH 2 ( C H 2 ) n OHXJiCH 3 ») ; XfiCK SXfiC (CH 3 
) , ; B" f LTR 3. R 4, R 5, R 6 li#Sfrfl: 

3 -"fesg- 6 i:^T^i:i ^Stt&S £ %W&&-?$>2> 0 

4] 5^ n= 1 ; R 1 =H ; R = C H 3 > R2=CH 2 CH 
, 0 A c ; X= S> TkTT&- fiB r" 1 2 KfE«<7>fe3f c 

TO15] 5^ n=K R 1 = Hn R2=R=CH 2 CH 2 OAc 
, X = S> J&.VB- fiB it" W^SCl 2fcffi**>te* 0 

6] a:»K n =i ;x=s;ri = ch ! ch 2 oh;R2 = 

R4=R5=H;R3=COCH 3 ; RVB~ liBr" |»^ 1 3 HIE 

[M*^ 1 7] n=l;X=S;Rl=CH 2 CH 2 OH;R2 = 

R4=R5=H;R3=COCH 3 ; XITB" liBr" if^S 1 3 fcfS 

[f»## 1 8 J 5^ n = 1 ; X=S ; R l = CHj CH 2 OH;R2 = 
R3=R4=R5 = H ] %.VB~ J4B r" |f#JjC 1 3 ^ffi*^** 

[Hf*£l 9] 5*;<K n=l;X=S;Rl=CH 2 CH 2 0H;R2 = 
R 3 = R 4 = H ; R5=B (OH) 2 ; XCTB" fi I " 1 3 fcgj 
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[TO2 1] HfJfcEl 2Xli 1 3 ^IS^O-fe^HiDx.T. ZbKZJV* 
[ifS2 2] ft£:g 1 2Xli 1 3 ^IBEO-fe*^ijpx.T^ $£>K, 
[1^2 3] (a) «*Jfll^Bll&X{i^#M^^-^JfaM^-9-> 

y^*, ii^i 2x1*1 3Ktim<Mt&yatmM2-ttx, ±u^m^^m^ 
ximwfcifKttzmMk&ydK j: ; (b) ^«*jfli^(7)#^*^a 
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